MD2 mediates angiotensin II-induced cardiac inflammation and remodeling via directly binding to Ang II and activating TLR4/NF-κB signaling pathway.
Angiotensin II (Ang II) induces cardiac inflammation and remodeling. Emerging evidence indicates that Ang II may utilize the Toll-like receptor 4 (TLR4) signaling pathway in mediating pro-inflammatory and pro-fibrotic activities. However, the precise mechanism is poorly understood. Myeloid differentiation 2 (MD2), a molecule that physically binds to TLR4, confers lipopolysaccharide responsiveness and may also be involved in mediating the actions of Ang II. We hypothesize that MD2 plays an essential role in cardiac inflammation and remodeling induced by local Ang II, and inhibition of MD2 can attenuate Ang II-induced cardiac dysfunction. Using a specific small molecule MD2 blocker L6H21 and the MD2 knockout mice, we show that MD2 deficiency significantly reduces cardiac inflammation and subsequent fibrosis, hypertrophy, and dysfunction in mice challenged with subcutaneous injection of Ang II. In rat cardiomyocyte-like H9c2 cells as well as rat primary cardiomyocytes, inhibition of MD2 by L6H21 or siRNA knockdown suppressed the Ang II-induced TLR4 signaling pathway activation including MyD88 recruitment, and reduced cardiomyocyte hypertrophy and matrix protein expression. These pro-inflammatory activities of Ang II were independent of the AT1 receptor. Finally, we demonstrated the direct interaction between Ang II and MD2 protein via hydrogen bonds on Arg-90, Glu-92, and Asp-100. Ang II produces an inflammatory response and cardiac remodeling by directly binding to MD2, activating MD2/TLR4 complex, and recruiting MyD88. MD2 may be a new therapeutic target for Ang II-mediated cardiac inflammation and remodeling.